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Study of a possibility of suppression of
the background by the way of the event

selection and an influence of the back-

ground on the calibration.



Used events with dir ect photons ( � � ����� )
and background (����� � ����� ) fr om Spring01
production

Parameters of the samples ”1” – ”3”.
Parameter ”1” ”2” ”3”	 
������ ��� ���������

20 40 100	 
 ���! ��� �����"�#�
40 100 200$%'& min 10 20 50$%'& max 80 200 400

No of events 50000 50000 50000

Currentproductionhasbeencarriedout with
preliminaryselectionat thePYTHIA level:
Inside 4x4-region(4x4 crystals)

– shouldbe
���)(

with Pt * 5 GeV/c;

– a sum of Pt of particles: Pt4x4 * 	 
 �+���
;

– no hadronswith Pt * 10GeV/c.

Inside R = 0.7and outside4x4-region

–anynumber of chargedparticleswith Pt , - � �"�.���
;

– a sum of Pt for neutral + chargedparticles with

. Pt * - � �������
is , 20/ Pt4x4;

– a sumof Pt for all particles is , 25/ Pt4x4.



Backgroundscontents.0 � 1 2 �'35476 3 0 – the photonsfr om 8+9 , : , ; and < 9= ;0 � 1 >@?A�B2 0
– thephotonswereemmitedfr omquarks.

Background study levels:

”PYTHIA ” – CMSJET v.4.703 without field and

energy and spatial smearing;

”FIELD ” – CMSJET with field and without energy

and spatial smearing;

”SMEAR” – CMSJET with field and energy and

spatial smearing;
”ORCA” – CMS121 + ORCA454



Influenceof the background
on the calibration

The task of calibration is to reconstruct C 
ED!FHG
using C 
 � :

C 
 D!FHGAI C 
 �
We have different values of disbalances:
J = I K C 
 �ML C 
ED!FHGON = – a case of signal events;
J =QPSR I K C 
 �ML C 
ED!FHGON =QPSR – a case of signal

+ background.

Thus background causesan error into the cali-

bration: J =QPSR L J =
Futher weshall characterizebackgroundsby:

T a part of background events B/(B+S);
T an errors U =QPSR L U = I � J =QPSR L J = �V� C 
 � ;T an differ enceW =QPSR L W = ( W = RMS of C 
 � - C 
 D!FXG

).



For background suppressionwe put con-
straints (selectioncuts)on the values:

Et
�ZY\[^]
� – summarized Et in the R=0.7 outside 3x3

crystals,J _
– angle between ”

(
” and jet

Et
D!FHGa`

– Et of the second jet

Et
[cb G

– vector sum of Et outside 3x3 crystals and

outside jet

We study background with soft and hard cuts (1-7),

with the simultaneous limitation on the Et
�ZY\[d]
� ,

J _
...

The each of the selection cuts 1 – 7 is connected

with the efficiency of signal suppresion (Eff = ):
Selection cuts 1 2 3 4 5 6 7

Eff = ( / ) 83 60 40 27 17 10 5

We have at ORCA-level for C 
 � I egf)f � �"�
:

Selection cuts 1 (Eff h =83 i ) ... 7 (Eff h =5 i )

Et
�ZY\[^]
� max (

� ���
) 12 ... 4

(
egj)f [ L J _ [

) max 38 ... 15

Et
D!FHGa`

max (
� ���

) 40 ... 15

Et
[cb G

max (
� �"�

) 41 ... 10
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ThebackgroundatORCA-level is equalabout60/ for

hardcuts(4-7)(instead30/ withoutnoise(fig.b)). How-

ever, startingwith 3-4cutsthebackgroundleadsto sys-

tematicerrorsof a calibration , 1/ (fig.c) andstatistic

errors , 2/ (fig.d). At the sametime signal is sup-

pressedin to 3 times(fig.a).

Case- f , C 
 � , q f � �"�
.
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For higherEt
�

the situationwith backgroundis much

better. In caseORCAwehave at cut4:

partof backgroundr 30/ (fig. b)

andatcut 2 (Eff = =60/ ):

systematicalerror , 1/ (fig. c)

andstatisticerror , 2/ (fig. d).

Caseq f , C 
 � , egfQf � �"�
.
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We canto reducea part of the backgroundin the se-

lectedeventsby usingEt
�ZY\[^]
� ,

J _
, Et

D!FHGa`
andEt

[cb G
cuts.J _

, Et
D!FHGa`

, Et
[cb G

suppressthebackgroundat PARTICLE,

FIELD, SMEAR, ORCA levelsequaly. But backgroundsup-

pressionatORCA-level by Et
�ZY\[^]
� -cut workedworsely.

Caseq f , C 
 � , egfQf � �"�
.
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TheEt
�ZY\[^]
� distributionsfor bothsignalandbackground

at PARTICLE, FIELD, SMEAR andORCA levelsare

presentedhere. We canseethat the signalandback-

groundseparationis notgoodatORCAlevel. This fact

is themainsourseof thedegradationof situationwith

backgroundat theORCA level.
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canseethatthesignalandbackgroundseparationis in-
comingagoodat  ¡W cut.
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C ®¯® = dependensof ° �@± for different ¨ �ZY\[^]
and C �²[c�ZY F

cuts. A more suppressionof the backgroundwe are
gettingat

f³©�´ , ¨ �ZY\[^] , e�©µª
.
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º ®¯®"» dependensof °½¼ ± for different ¨¿¾ZÀ\Á^Â . Ã Ä Å Æ ÇÉÈ Ê º -
level and Ë Å È Ä -level ( Ì¡Í cut). A moresuppressionof
thebackgroundwearegettingat Î³Ï�Ð Ñ Å ¾ZÀ\Á^Â Ñ Ò�ÏµÓ .

CaseÔÕÎ Ñ º Ö!× Ñ ÒgÎQÎ"Ø Ù"Ú .
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Usedcuts ÅÛ¾ZÀ\Á^Â�Ü Î³Ï�ÐÞÝ Ò�ÏßÝ ÒQÏ�Ó and Ì¡Í -cutsis improv-
ing of à½¼Õá fractionvalueapproximatly2 times(ORCA
level).

CaseÔÕÎ Ñ º Ö × Ñ ÒgÎQÎ"Ø Ù"Ú .



Next step of the background study

is taking in to account
â pile-up,â ã -trigger,â ä�å rejection.


